Aspirin inhibits MMP-2 and MMP-9 expressions and activities through upregulation of PPARalpha/gamma and TIMP gene expressions in ox-LDL-stimulated macrophages derived from human monocytes.
Recently, aspirin has been shown to alleviate matrix metalloproteinase (MMP) expression, but the underlying mechanism is still unclear. In this study, the effects of aspirin on oxidative low-density lipoprotein (ox-LDL)-stimulated human monocyte-derived macrophages were examined. Following treatment of cells with aspirin, MMP-2 and MMP-9 expression and release were significantly reduced. Moreover, expression of peroxisome proliferator-activated receptors (PPARs) alpha and gamma was markedly enhanced. The effect of PPAR inhibitors on MMP levels in aspirin-treated cells was examined. RT-PCR and ELISA assays showed that inhibition of MMP-9 levels by aspirin was notably alleviated by PPAR antagonists. Interestingly, expression of nuclear factor (NF)- kappaB was also decreased by aspirin. RT-PCR study also indicated that aspirin could upregulate the expression of tissue inhibitors of metalloproteinases (TIMP)-1 and TIMP-2. In all of these studies, lower dosage (50 or 100 microg/ml) exerted the best effect. These results demonstrate that aspirin could inhibit MMP-2 and MMP-9 expression through upregulation of PPARalpha/gamma expression in ox-LDL-stimulated macrophages, and could potentially inhibit MMP-2 and MMP-9 activity by induction of TIMP-1 and TIMP-2 expression. This finding may demonstrate a novel pharmacological effect of aspirin protecting against atherosclerotic plaque rupture.